Functional prediction post-stroke  by Kent, Peter et al.
The ability of physiotherapists to accurately 
predict the recovery of motor function post-
stroke (level) and the 'time required for this 
recovery (time) is a useful clinical skill. The 
degree of accuracy was investigated on eight 
functional tasks using ordinal assessment 
scales, in a prospective unblinded trial of 37 
patients admitted sequentially to a stroke 
rehabilitation unit. The correlations between 
predicted and achieved performance for both 
level and time were statistically significant for 
all tasks. Prediction accuracy was better for 
level (ranging from 84 to 100 per cent ± one 
level) than for time (ranging from 63 to 90 per 
cent ± two weeks). When inaccurate, 
physiotherapists tended to be optimistic in 
predicting both level and time. Physiotherapists 
were able to predict independence accurately 
(independence predictive values ranging from 
0.76 to 0.95). 
[Kent P, Hill K and Bernhardt J: Functional 
prediction post-stroke. Australian Journal of 
Physiotherapy 39: 281-289] 
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Functional prediction 
post-stroke 
here is an increasing demand for 
prediction of functional recovery 
of stroke patients at initial 
admission to a rehabilitation centre. It 
is anticipated that these predictions 
will provide health workers, 
administrators, patients and families 
with a reference for functional 
outcomes, and assist administrators to 
predict length of hospital stay and plan 
admissions. Several factors have been 
associated with poor prognosis 
following stroke. For example, 
Lehmann et al (1975) identified 
absence of a spouse as the major 
indicator of discharge destination other 
than home. Hemiparesis in 
conjunction with organic mental 
syndrome, perceptual dysfunction, or 
poor motivation have been shown to 
be related to increased length of stay in 
rehabilitation following stroke 
(Feigenson et aI1977). Poor bladder 
control and duration of acute 
hospitalisation post-stroke were 
identified among a number of negative 
predictors of achievement of 
rehabilitation potential (Shah et al 
1990). 
Two approaches have been proposed 
for clinicians to predict level of 
functional recovery in patients 
following stroke. One common 
approach is to make these predictions 
based on intuition (Gowland 1986) 
which may be enhanced by other 
factors such as the clinician's years of 
experience in stroke rehabilitation and 
knowledge of outcome studies. Based 
on physiotherapy assessment at 
admission to rehabilitation, Korner-
Bitensky et al (1989) used this method 
of prediction. They found moderate 
accuracy of prediction on a number of 
functional tasks using a seven point 
ordinal scale. Australia has a 
significantly greater proportion of 
stroke patients who receive in-patient 
rehabilitation (Shah et aI1990), 
compared with that cited for the USA 
(Korner-Bitensky et aI1989). This 
greater proportion of stroke 
rehabilitation in-patients may be due 
to different selection criteria, 
producing a broader diversity of 
presenting levels in the Australian 
rehabilitation population. The effect of 
these factors on the ability of 
physiotherapists to predict functional 
outcome requires investigation. 
The alternative approach is the use of 
predictive equations based on patients' 
performance at a particular time post-
stroke. Regression equations were 
developed by Loewen and Anderson 
(1990) to predict outcome levels on the 
Modified Motor Assessment Scale 
(MMAS, Loewen and Anderson 1988) 
and Barthel index (Mahoney and 
Barthel 1965). Coefficient of 
determination (r2) values ranged from 
0.76 to 0.95 in predicting four 
discharge measures, based on 
assessment at one month post-stroke. 
Lincoln et al (1990) utilised predictive 
equations to estimate ability at 
discharge following rehabilitation for 
gross function; activities of daily living 
(ADL) score using the Nottingham 
scale (Ebrahim et a11985) and 
Rivermead scale (\Vhiting and Lincoln 
1980); discharge destination; and 
duration of rehabilitation. They found 
significant correlations between 
predicted and achieved levels on the 
items investigated for the study 
population as a whole. However, as 
predicted and achieved individual 
scores showed considerable variation, 
accurate prediction for any given 
patient was not possible. 
Similarly, Gowland (1986) conducted 
a prospective study to test the 
predictive validity of prediction 
equations generated for stroke 
patients. Equations were used to 
predict discharge ADL, arm and leg 
motor control, sensation, perception, 
gait, gait speed and shoulder pain, 
based on measures on admission to 
rehabilitation. Kappa correlations 
between the predicted 'lind achieved 
outcome on these variables ranged 
from 0.64 to 0.87. Again, a 
considerable amount of error was 
present when looking at individual 
scores. Some authors (Lehmann et al 
1975, Lincoln et al 1990, Shah et al 
1990) believe this limited accuracy is a 
problem, as none of the variables 
correlate sufficiently with outcome to 
provide confidence in predicting an 
individual patient's outcome scores. 
Beyond this, the predictive equations 
generated are quite different for any 
given dependent variable. This may be 
as a result of the different variables 
used as predictors in each of the studies 
and the non-uniform measuring 
instruments. For example in measuring 
ADL, Gowland (1986) used the Kenny 
scale (Schoening and Iverson 1968), 
Loewen and Anderson (1990) the 
Barthel index (Mahoney and Barthel 
1965) and Lincoln et al (1990) the 
Nottingham and Rivermead ADL 
scales. Nevertheless, despite these 
different approaches, each has a 
considerably high error rate for 
individual patients. 
Furthermore, Vanclay (1991) 
criticised the use of many functional 
outcome scales in stroke rehabilitation, 
as they are "only ordinal in nature and 
much statistical violation occurs in 
their use in multivariate analysis" (p. 
105). The treatment of ordinal data as 
ratio data and subsequent misuse of 
parametric tests would generate an 
error component, further limiting the 
general use of these prediction 
equations (Merbitz et al 1989). 
In the rehabilitation setting, each 
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different professional has skills in 
specific aspects of stroke management 
and would be expected to develop 
expertise in the prediction of 
functional gains for specific tasks. 
Physiotherapists may be expected to 
predict functional tasks such as 
transfers, gait and upper limb function 
most accurately. 
The present study aimed to evaluate 
the accuracy of physiotherapists' 
predictions of recovery post-stroke on 
a number of functional tasks. Ordinal 
scales were used as they are in common 
use clinically. These predictions were 
based on clinical assessment, intuition 
and experience. 
Method 
A prospective repeated measures 
design was used to examine: 
predicted and achieved functional 
level at discharge 
predicted and actual time to 
achieve that functional level. 
Subjects 
All patients admitted to the Mount 
Royal Campus Rehabilitation Unit of 
North West Hospital, with a diagnosis 
of stroke, who had completed 
admission and discharge assessments 
over a 12 month period were initially 
included (n=45). Seven of these were 
subsequently excluded due to further 
pathology during rehabilitation (four 
required further surgery and three 
developed significant but unpredictable 
medical complications). Another 
patient was excluded due to incomplete 
admission assessment, leaving 37 
patients for analysis. The mean age was 
73.8 years (SD = ± 9.2 years, range 49-
91 years). There were 18 males (48.6 
per cent) and 19 females (51.4 per 
cent). 
From the medical records 
(neurological examination and/or 
Computerised Tomography scan), 10 
(27 per cent) were identified as having 
right cerebral hemisphere lesions, 25 
(67.5 per cent) had left cerebral 
hemisphere lesions, one (2.7 per cent) 
had bilateral cerebral hemisphere 
lesions and one (2.7 per cent) had a left 
cerebellar hemisphere lesion. 
The mean time between stroke onset 
and admission for rehabilitation was 
2.9 weeks (SD = ± 2.3 weeks, range 0-
10.5 weeks). The mean length of 
rehabilitation stay was 9.2 weeks (SD = 
± 7.3 weeks, range 0.9-38.0 weeks). 
Physiotherapists 
Ten physiotherapists with graduate 
experience ranging from 0.2 to 10.5 
years (mean = 2.7 yrs, SD = ± 3.2 
years), participated. All had a stroke 
caseload and routinely administered 
assessments using the rating scales 
relevant to this study. The 
physiotherapist who administered the 
initial assessment did not necessarily 
administer the final assessment. 
Procedure 
Within one week of admission and 
following physiotherapy assessment, 
levels were recorded for eight 
functional activities. These were: 
rolling to the non-hemiparetic side 
(rolling), supine to sitting (supine to 
sitting), sitting to standing (sit to 
stand), unsupported standing for 
greater than one minute (unsupported 
standing), gait indoors (gait indoors), 
gait outdoors (gait outdoors), gait 
endurance (gait endurance) and lifting 
a cup to the mouth with the affected 
arm (cup to mouth). Also recorded on 
the same form were the anticipated 
levels for these functional activities at 
discharge and the anticipated time (to 
the nearest week) predicted to be 
required to achieve these levels. At 
discharge, the actual level achieved and 
actual time taken were also recorded 
on this form. The physiotherapist was 
not blind to the projected level and 
time. 
A seven point ordinal scale was used 
for all items except gait endurance and 
cup to mouth. This scale resembles 
the Functional Independence Measure 
(FIM, Hamilton et al 1987) but the 
rated items are not those used in the 
FIM system. The levels of this scale 
reflect the amount of physical 
assistance required, and are inadequate 
to describe gait endurance or cup to 
mouth. Instead, gait endurance used a 
four point rating scale based on 
distance, and cup to mouth used a five 
point ordinal scale based on both the 
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Seven Point Rating Scale 
(7) Independent (Indoors> SO metres. Outdoors> 100 metres) 
(6) Independent with aids (Indoors> SO metres. Outdoors> 100 metres) 
(S) Supervision ± verbal cueing (Indoors> 20 metres. Outdoors> SO 
metres) 
(4) Minimal physical assistance (patient does> 7S%) 
(Indoors> 10 metres. Outdoors> 2S metres) 
(3) Moderate physical assistance (patient does SO-74%) 
(Indoors> 10 metres. Outdoors> 2S metres) 
(2) Maximal physical assistance (patient does 2S-49%) 
(Indo&s > 10 metres. Outdoors> 2 S metres) 
(1) Dependent (patient does < 2 S %) 
(9) Unable to rate (give reason) 
Five Point Rating Scale 
(S) Fully functional, well controlled 
(4) Functional but poor control 
(3) Partial activity performance, well controlled 
(2) Partial activity performance, poorly controlled 
(1) Unable to perform any of the task 
Four Point Gait Endurance Rating Scale 
(4) Endurance> SOO metres 
(3) Endurance 2S0-S00 metres 
(2) Endurance SO-2S0 metres 
(1) Endurance < SO metres. 
Figure 1. 
!=l!!'Ictiofla! activity rating scales. 
amount of movement completed and 
its quality. These scales had been 
designed for functional physiotherapy 
assessments in the Rehabilitation Unit, 
and were in everyday use. They are 
included as Figure 1. 
An inter-rater and test-retest 
reliability trial of the scales used in this 
study was conducted. Three 
physiotherapists concurrendy, but 
independently, rated IS patients on 
two occasions, two-days apart. These 
patients were not those in the current 
study, but were taken sequentially from 
the same stroke unit's case-load, and 
displayed the same patient profile with 
respect to age, gender and side of 
lesion. Inter-rater weighted-Kappa 
correlations ranged from 0.4S to 0.88, 
with a mean of 0.73. Using the criteria 
of Landis and Koch (1977), rolling had 
moderate agreement beyond chance; 
supine to sitting, unsupported standing 
and cup to mouth had substantial 
agreement beyond chance; sit to stand 
and gait indoors showed almost perfect 
agreement beyond chance. Test-retest 
Spearman Rho correlations ranged 
from 0.72 to 1.00, with a mean of 0.94, 
showing excellent agreement between 
sessions (p<O.OOl for lowest 
correlation). 
Statistical analysis 
Data were analysed using Macintosh 
Statview SE (Abacus Concepts), except 
for weighted-Kappa correlations in the 
reliability study, which were calculated 
using the method described by Fleiss 
(1981). Weighted-Kappa correlations 
were used, as this is a rigorous statistic 
which corrects for agreement expected 
by chance alone when measuring 
ordinal scale agreement between more 
than two raters (Wallace and Elder 
1980). Spearman Rho (two tailed) 
correlations were used to evaluate 
projected and achieved functional level 
(ordinal data), and Pearson r (two 
tailed) correlations were used to 
evaluate projected and achieved time 
(ratio data) (Polgar and Thomas 1988). 
Prediction accuracy was calculated 
for each task, to examine how well 
physiotherapists could predict 
independence and dependence. 
Performance on each functional task 
was converted into either independent 
(level 4 or S for cup to mouth, and 
level 6 or 7 for the other tasks) or 
dependent (levels 1-3 for cup to 
mouth, and levels I-S for the other 
tasks). As gait endurance was, by 
definition, independent, it was not 
included in this analysis. Using the 
method of Sackett (1992), sensitivity, 
specificity and independent! dependent 
predictive values were calculated for 
predicting independence. If sensitivity 
is high, then a prediction of 
independence will be more accurate. If 
specificity is high, then a prediction of 
dependence will be more accurate. 
Predictive value of independence, a 
measure of false positives, indicates few 
wrong predictions of independence 
when the value is high. Predictive value 
of dependence, a measure of false 
negatives, indicates few wrong 
predictions of dependence when the 
value is high (Korner-Bitensky et al 
1989). 
Results 
The number in each rated activity 
varied, as some patients had achieved 
the maximum possible level on 
particular activities at the time of initial 
assessment, or had incomplete data. 
Patients who did not achieve their 
anticipated level were included in the 
analysis of predicted level accuracy 
(rated with maximum error), but 
excluded from the analysis of predicted 
time accuracy. This was due to the fact 
that, as they did not reach their 
anticipated level, the time they would 
have taken to reach that level was 
infinite. The extent to which this may 
have distorted the predicted time 
accuracy could not be quantified. 
The median admission, projected and 
achieved levels for the eight functional 
activities are shown in Figure 2. 
Performance on all the functional 
activities improved during the 
rehabilitation period. The median 
projected and achiev$d levels for each 
of the activities were the same, except 
cup to mouth, which had a projected 
level above that achieved. At 
admission, bed mobility and transfers 
had higher median levels than did cup 
to mouth and gait activities. This 
pattern remained at discharge. 
The mean projected and actual times 
for achievement of each functional 
activity are shown in Table 1. The 
longer the time required to reach a 
functional goal, the greater the 
standard deviation among the patients. 
It would appear that more complex 
motor activities were expected to, and 
did, take a broader range of time to 
achieve. 
Correlations between predicted/ 
actual times (Pearson r test) and 
predicted/achieved levels (Spearman 
Rho test) are shown in Table 2. 
Physiotherapists had an accuracy to 
the exact level of between 58.6 to 95.5 
per cent, depending on the functional 
task; they had an accuracy to ± one 
level of between 82.8 to 100.0 per cent; 
and they had accuracy to ± two levels 
of between 92.6 to 100.0 per cent. 
Lowest accuracy (level) was for cup to 
mouth, despite this being rated with a 
five point scale. Highest accuracy 
(level) was demonstrated for 
unsupported standing. The correlation 
between predicted and achieved levels 
was statistically significant for all 
activities (p< 0.01). 
Prediction of exact time (± 3 days) 
ranged from 17.7 to 45.0 per cent, for 
± one week ranged from 52.6 to 85.0 
per cent and for ± two weeks ranged 
from 63.2 to 90.0 per cent. The lowest 
prediction accuracy (time) was for cup 
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Table 1. 
M.ean proje.cted and actIJal times for achievement ()fanticipatedfunction~'IIlevel. 
RC!lIing 
Supine to sitting 
Sit to stand 
Unsupported standing 
Gait indoors 
Gait outdoors 
Gait endurance 
Cup to mouth 
n 
20 
22 
2$ 
20 
17 
17 
19 
17 
Projected 
(weeks±SD) 
~,o (tlA) 
, '3 ;r(;l;: 1.2) 
'2.$(±1.8) 
3tS'(±3.0} 
~'7(:!:3;6) ·'·,i~;3(:t4:0) 
.. 6~O.(±33) 
4.3 (± 2.3) 
Achieved 
(Weeks± Sl) 
2.4 (± 1.1) 
3.0(±.1.9) 
3.3 (± 2.5) 
3.3 (±2.8) 
6.0 (± 5.0) 
6.2 (± 5.4) 
7.8 (± 5.1) 
4.1 (± 1.9) 
N.B. Patients whoattim,~ 0t~4'!!f/Wojt.had,r?~c~~4ihe maxirnum kvel, or had 
incomplete data, oriailedto reaclJt#f!'Predictc'(J:level, were excluded from this 
analysis. . 
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-84% 
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NB: Time Accurate = within ± 1 week of prediction. 
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5% 11%~ 
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~ 10% 
31% 
11%("j ~15% 
14% 
• Pessimistic 
Subjects who did not achieve predicted level were excluded from time analysis 
(see Table 1). 
Figure 3. 
Functional goal prediction acc!.!I'!:!cl{. 
to mouth and the highest was for 
rolling. The correlation between 
predicted and achieved time was 
statistically significant for all activities 
(p < 0.02). 
Figure 3 shows the prediction errors 
for both level and time, analysed as 
accurate (± one week), optimistic and 
pessimistic. The error trend was for 
physiotherapists to be more optimistic 
than pessimistic for both level and 
time. 
Non-improving gait status is a 
frequent determinant of discharge 
timing and Figure 4 shows the 
prediction error (level) for gait indoors 
analysed by admission level. This 
analysis was conducted to see if 
admission level (dependent, assistance 
or independent) influenced prediction 
accuracy (level). Physiotherapists 
tended to be optimistic in their 
predictions for patients who were 
dependent at admission. 
Physiotherapists were more accurate 
with patients who required assistance 
at admission and very accurate with 
patients who were independent at 
admission. This may represent a 
ceiling effect in that the higher the 
initial score, the smaller the range to 
choose from, thus accuracy improves, 
even if only due to chance. 
Over all the functional tasks, 
physiotherapists were accurate in 
predicting independence. Sensitivity, 
specificity and independence/ 
dependence predictive values are 
shown in Table 3. 
Discussion 
The results of this study show that 
strong correlations were achieved for 
the prediction of functional level in 
rolling, supine to sitting, sit to stand, 
unsupported standing and cup to 
mouth. Statistically significant but 
weaker correlations were evident for 
predicting level of gait indoors and gait 
outdoors. This may be due in part to 
the greater scope for error, because of 
the lower admission levels on these 
functions compared with the other 
functions assessed. These two tasks are 
important in terms of an individual's 
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Table2~ 
Correlations between predicted and achieved functional outcomes. 
Level Correlation Accurate Accurate Accurate 
Spearman Rho ±O levels ± 1 level ± 2 levels 
(2 tail test) n(%) n(%) n(%) 
Rolling 0.85 19 (90.5%) 21 (100.0%) 
<$<.01, n:::21) 
Supine to sitting 0.792 22 (84.6%) 23 (88.5%) 25 (96.2%) 
(p<.01, n=26) 
Sit to stand 0.907 25 (89.2%) 26 (93.6%) 1,7 (96.4%) 
(p<.01, n=28) 
Unsupported standing 1 21 (95.5%) 21 (95.5%) 21 (95.5%) 
(p<.01, n=22) 
Gait indoors 0.534 21 (67.7%) 26 (83.9%) 29 (93.6%) 
(p<.01, n=31) 
Gait outdoors 0.589 17 (58.6%) 24 (82.8%) 28 (96.6%) 
(p<.01, n=29) 
Gait endurance 0.869 23 (88.5%) 26 (100.0%) 
(p<.01, n=26) 
Cup to mouth 0.878 18 (60.0%) 27 (90.0%)· 27 (90.0%) 
(p<.01, n=30) 
Time Correlation Accurate Accu:rate Accurate 
(pearsonr, ±Oweeks ±1 weeks ±2weeks 
2 tail test) 
Rolling 0.648 9 (45.0%) 17(85.0%) 17 (85.0%) 
(p<.01, n=20) 
Supine to sitting 0.575 I 9.(40.9%) 18 (81.2%) 19 (86.4%) 
(p<.01, n=22) 
Sit to stand 0.716 10 (40.0%) 20 (80.0%) 20(90;0%) 
(p<.01, n=25) 
Unsupported standing 0.709 7 (35.0%) 16 (80.0%) 18 (90.0%) 
(p<.OI, n=20) 
Gait indoors 0.697 6 (35.3%) 12(70.6%) 14 (82.4%) 
(p<.01, n=17) 
Gait outdoors 0.6()4 5 (29.4%) 11 (Q4.7%) 13 (76.5%) 
(p<.02, n=17) 
Gait enduxance 0.641 4 (21.1 %) 10 (52.6%) 12 (63.2%) 
(p<.01, n=19) 
Cup to mouth 0.664 3 (17.7%) 12. (70.6%) 14 (83.4%) 
(p<.01, n=17) 
N.B. Patients who at time of admission had reached the maximum lev:el, or had incomplete data, or foiled to reach the predicted 
level, were excluded from this analysis. 
ability to return to independent living, 
and therefore have a bearing on the 
length of hospitalisation. The 
correlations achieved in the current 
study are, in general, higher than those 
reported by Dove et al (1984). 
However, the predictions in the 
present study were derived from 
comprehensive assessment by 
physiotherapists, whereas those by 
Dove et al (1984) were made 
retrospectively from basic information 
retrieved from the medical history. 
Furthermore, the outcome scale used 
by Dove et al (1984) was gross (a six 
point scale ranging from dead though 
to ambulant and independent in ADL), 
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which could be expected to inflate 
their prediction correlations. 
However, it should be emphasised 
that in this study, raters were aware of 
their predictions. If this investigation 
had been designed so that the raters 
were blind to these predictions, the 
results may have been less accurate. 
The Korner-Bitensky et al (1989) 
study found no trends in the accuracy 
of prediction for age, side of lesion or 
physiotherapist experience. These 
variables were not analysed in the 
current study since each category 
contained too few subjects. 
Accuracy of predictions (level) 
While correlations provide a measure 
•' ....... ~~ 61.0'lt. .... I ' " , .~ ............. ..... 7~~ 
" " 
o Accu.rate &'80ptiOlistic .Pessimistic 
Prediction errors for gait indoors level, by admission level. 
accuracy for independence. 
Sensitivity Specificity Independence Dependence 
predictive predictive 
value value 
1.00 * 0.95 * 
1.00 * 0.88 * 
1.00 * 0.93 * 
standing 1.00 * 0.95 * 
1.00 0.25 0.79 1.00 
0.84 0.44 0.76 0.57 
1.00 0.90 0.95 1.00 
data to calculate. 
of covariance, they do not adequately 
reflect accuracy of predictions. For this 
reason further analysis of the results 
was necessary. Accuracy for individual 
patients varied for the functional tasks. 
When predicting functional level at 
discharge, accuracy to the exact level 
ranged from 58.6 per cent for gait 
outdoors to 95.5 per cent for 
predicting ability to stand 
unsupported. The accuracy at ± one 
~evel ranged from 83.9 per cent for gait 
mdoors, to 100 per cent for rolling and 
gait endurance. Figure 3 shows that on 
almost all tasks assessed, 
physiotherapists' prediction errors 
were mostly optimistic, that is, they 
predicted a better discharge level than 
was achieved. Of most significance to 
all concerned, however, is the 
achievement of independence in these 
activities. Physiotherapists were able to 
accurately predict these areas with 
clinically useful precision (Table 3). 
When accuracy of prediction is 
expressed as a percentage, the results 
of the present study may be compared 
to Korner-Bitensky et al (1989), who 
retrospectively examined 
physiotherapists' unblinded ability to 
predict functional outcome using a 
different seven point ordinal scale. The 
present study had a higher percentage 
accuracy for predictions of similar 
functional tasks. The ability to predict 
accurately the discharge status of a 
more severely disabled patient may be 
expected to be more difficult than that 
for a higher functioning patient. The 
patients in the current study were at a 
lower functional level on admission, 
and this strengthens the results. 
However, as these two studies used 
different scales, it is unwise to make 
direct comparisons. 
For the upper limb task, the ability to 
predict independence was better than 
prediction of level. The median 
projected level was optimistic by one 
level. In 95 per cent of cases, 
physiotherapists predicted 
independence or dependence 
accurately. In the other 5 per cent, 
physiotherapists were optimistic. 
Examination of admission level 
revealed, not surprisingly, that the 
majority of optimistic predictions 
occurred with patients who were 
assessed as having no upper limb 
movement at admission. This 
optimism may have reflected a lack of 
clinical experience of some 
physiotherapists or a lack of awareness 
of predictors of outcome post-stroke. 
Absence of movement upon 
rehabilitation admission has been 
reported in several studies as a poor 
predictor of upper limb recovery post-
stroke (Heller et a11987, Loewen and 
Anderson 1990, Parker et al 1986). 
Accuracy of predictions (time) 
Accuracy of prediction was better for 
functional level, than for time. In 
general, those tasks with a lower 
median admission level had a lower 
accuracy of prediction. Unsupported 
standing was the exception. This may 
have been due to the lack of 
complexity of this task, relative to gait 
(indoors and outdoors) which also had 
a low admission level. A similar trend 
was evident for prediction of time. 
Co-variants (such as depression, 
neglect, aphasia, perceptual or 
cognitive deficits) may impede 
prediction accuracy, and while this 
study examines only the ability to 
predict change in motor function, it is 
reasonable to think that 
physiotherapists included these 
considerations in their predictions. 
Lincoln et al (1990) attempted to 
predict stroke rehabilitation patients' 
length of stay, using regression 
equations, and had a prediction 
accuracy of only 14 per cent at ± one 
week. The current study examined the 
ability to predict the rehabilitation 
time to achieve specific functional 
tasks. Accurate prediction of time 
provides a valuable frame of reference 
for the stroke patient and the family. 
The correlations between predicted 
and actual time (accurate to ± three 
days) were fair, and were generally 
lower than for predicting the expected 
level. However, accuracy at this 
precision is not usually expected 
clinically, and accuracy in this study to 
within plus or minus one week was 
high overall. This level of accuracy is 
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useful clinically. It was lower for the 
gait tasks and upper limb function. 
Patients who did not reach the . 
expected goal could not be included in 
the correlation calculations, and so 
these figures may be inflated. 
Sensitivity and specificity 
Overall, the sensitivity for predicting 
independence was very good, 
indicating that if physiotherapists 
predicted independence for a task, then 
there was a strong likelihood of them 
being correct. Also, there was a very 
high independence predictive value, 
indicating that there were few patients 
independent at discharge who had not 
been predicted as such (Korner-
Bitensky et al 1989, Sackett 1992). 
Overall, the specificity for predicting 
dependence was lower and could not 
be calculated for four of the seven 
tasks. This was due to there being no 
patients who were predicted to be, or 
actually were at discharge, dependent 
in these tasks. Also, the dependence 
predictive value could not be calculated 
for the same four tasks, for the same 
reason. Even in the tasks where these 
could be calculated, the number in 
these categories (two to four patients) 
was too small to be statistically valid. 
Further investigation is required which 
incorporates larger numbers of patients 
dependent at discharge. 
The extent to which these results can 
he generalised to other stroke patient 
and therapist populations is unknown. 
The trend of results is similar to 
Korner-Bitensky et al (1989), using a 
different patient profile in a USA 
setting. The spread of physiotherapist 
experience and non-exclusive sampling 
technique of patients in this study 
creates a profile that may be 
representative of other Australian 
rehabilitation hospitals. 
Conclusions 
Physiotherapists showed a high degree 
of accuracy overall in predicting level, 
time and independence on eight 
functional tasks in stroke patients 
undergoing rehabilitation. Less 
complex motor tasks were more 
accurately predicted than more 
complex motor activities. Clinicians 
need to evaluate the usefulness of these 
results in predicting individual patient 
outcomes. While a predictive method 
with 100 per cent accuracy would be 
ideal, this aim needs to be tempered by 
the recognition that there will always 
be individual patients whose recovery 
post stroke will not follow a 
predictable course. 
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